Rail is the peculiar element constructing the railway system. The phenomenon such as wear or defect of rail will be caused by the repeated wheel and rail rolling contact on the rail surface. Especially, the cracks called head checks are generated continuously on the gauge corner side of the high rail due to the plastic deformation caused by the severe contact with the wheels. The occurrence situations and the initiation factors of the head checks are widely known because the head checks are generated in many curved sections of which radii are about 800m. On the other hand, some head checks are confirmed to appear on the low rail in the curved section. However, the occurrence situations of the head checks of the low rail are not clarified because the appearance of this type of the head checks is limited. Furthermore, the initiation factors of this type of the head check are also not clarified. In this research, we conducted the site investigation and the analysis of the rail which has the head checks to clarify the appearance situations of the head checks of the low rail. In addition, we conducted the wheel and the rail contact analysis by use of the multi-body dynamics tool by constructing a model of the site of the head checks appearance of the low rail to examine the initiation factors of the head checks of the low rail.
Examples of the vertical axle-box acceleration at the head checks appearance section of the low rail. Fig. 1 The appearance of head checks of the high rail. Fig. 2 The appearance of head checks of the low rail.
現地調査結果
Running direction GC Rail surface irregularity [μm] Fig. 8 The measurement results of the rail surface irregularity where the head checks appear on the low rail. The saturation of the measurement results at every 25m interval is due to the rail joint.
(a) Continuous type (b) Discontinuous type Fig. 7 The measurement results of the rail surface irregularity. Fig. 9 The results of the power spectrum analysis of the rail surface irregularity.
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1. Fig. 11 The definition of the angle of crack mouth. Fig. 13 The observation results of the crack propagations. Some crack propagate in the direction opposite to the train running direction starting from rail surface. Some cracks propagate into a layered structure inside the rail. Head checks appearance 10m Fig. 16 The overview of analytical model. This curved section model consists of the one circular curved section, the two transition curved section and the straight sections. The radii of the circular curved section is 600m. Especially, the rail surface irregularity is modeled of the low rail at the center of the circular curved section which simulate the head checks appearance. (a) Concave area in low rail (b) Convex area in low rail Fig. 19 The mechanism of the wheel load variation on high and low rails. Fig. 18 Analytical results of the wheel load. The range between 0 and 1 on the horizontal axis is the area simulated the head checks appearance of the low rail. The wheel load generated at the inner wheel (low rail) of the front axle are plotted with the solid line, and the wheel load generated at the outer wheel (high rail) of the front axle are plotted with the dashed line. Head checks appearance Fig. 21 Analytical results of the longitudinal creep ratio and the lateral creep ration on the low rail at the front axle. The range between 0 and 1 on the horizontal axis is the area simulated the head checks appearance of the low rail.
